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from the corrosive or reactive effects of the cargo. Linings are made of glass
and rubber and coatings usually consist of sprayed-on organic materials.
Common cladding materials are lead, nickel, and stainless steel.

Some tanks have heating systems mounted internally or externally to the
tank walls. Steam, hot water, or heated oil is circulated through the heater
coils and pipes to warm viscous or solidified materials for easier unloading.
Tank interiors may be divided into compartments that allow carriage of
several different commodities in smaller quantities. A few older tank cars are
equipped with expansion domes on top of the tank. The purpose of the dome
is to provide vacant space (outage) for cargo to expand during temperature
changes. Research during the 1950s indicated that the dome was not needed
when sufficient outage was provided in the tank itself.

Tank Fittings and Attachments

Various types of tank fittings located at openings in the tank are used for
tank loading and unloading, cleaning and repair, pressure relief, and cargo
monitoring (Figure 2-2). The types of fittings used and their placement on
the tank depend on the characteristics of the commodity, regulatory re-
quirements, and operational needs.

Valves are the most common fitting. Some valves are used for loading
and unloading, and others provide internal pressure relief. Loading and
unloading valves may be on the top or bottom of the tank. Top valves on
pressure cars are usually covered by a protective manway housing; bottom
valves, used almost exclusively on nonpressure cars, are usually located at
the center of the tank. Fittings used for pressure relief are placed on top of
the tank. They are designed to open at predetermined pressures to reduce
the stress on the tank walls caused by commodity vaporization and expan-
sion. Safety vents are sometimes used instead of valves. They may consist of
a frangible disc that ruptures when specific internal pressures are reached
or a fusible plug that melts at threshold temperatures.

The largest tank fitting is the manway, which is on top of the tank. The
manway allows human and mechanical access into the tank for cleaning,
inspection, loading, unloading, and repairs. It is closed with a hinged or
bolted cover. Other common fittings include gauging devices, used for
measuring the amount of product in the tank; thermometer wells and
sampling lines, used for determining the condition of the product; and
bottom sumps and washouts, used for tank emptying and cleaning.

Tank attachments differ from fittings. They are normally connected to
metal pads welded to the tank exterior. Examples are ladders, platforms,
hand rails, brake supports, and body bolsters that cradle the tank to the
underframe or stub sills (see Figures 2-1 and 2-3).